T HESUBJECT of this specialissueisacousticsensors-devices that employ acoustic or ultrasonic waves to measure physical, chemical or biological quantities.Thepapersdescribe recentadvancesinacoustic sensorsthat determineconcentrationsofbiological or chemical substances, carrier recombination velocity in a semiconductor, magnetic fields, temperature, and a wide range of mechanical quantities, such as position, acceleration, liquid level, and viscosity. Most of these sensors operate in a gaseous medium, though a few are designed for use with liquids or solids. Almost all the sensors involve piezoelectric transduction, whether with a ceramic , a polymer [poly(vinylidene fluoride),PVDF], an oriented polycrystalline thin film [ZnO] , or single crystals [quartz or lithium niobate]. Bulk, surface, plate, and rod modes are represented. In certain of the sensors, tuningfork, bulk-wave, or surface acousticwave(SAW)resonators are used. In spite of this diversity, relatively few principles are responsible for the operation of these sensors.
The shift of the center frequency of an ultrasonic resonator is the basis of sensors described in six papers. The shift may be caused by adsorbed biological or chemical substances(Thompson et al., Ito), acceleration (Motamedi), force or pressure (Clayton er al. ,Hauden), or temperature(Nakazawa et aZ.). The sensor's quasi-digital output,afrequency, isreadilyhandled by digital data storageandprocessingcircuitry.Typically onereduces theinfluences of these sensorstounwantedmeasurands by comparing the shift of the active device's frequency with that of a reference device exposed to all but the desired measurand.
The ultrasonic delay line oscillator, the sensor applications of which are discussed in eight papers, consists of lator sensors (White et a l . ) . These sensors typically employ both an active and a reference device and have high sensitivities and a large dynamic range.
Acoustic attenuation, wave reflection, and timing measurement are employed in a sensor that determines the position of an object touching a display screen (Adler and Desmares). An input transducer produces a SAW that reflects from sets of distributed partial reflectors along the edges of a display screen, whichmight be a computer monitor; an object pressing on the screen produces a decrease in amplitude at a unique location in the waveform of the received pulse. Timing measurements on transmitted and reflected waves are also applied in several robotic sensors (Schoenwald et al., Yano et al.) that determine the distance to a solid object to be grasped. Another paper describes a sensor thatdeterminesthelevelofaliquid from timing the reflections of a torsional wave propagating in a rod that is partially immersed in the liquid (Jacobson et a l . ) . The importance of the phase of the wave reflection coeflcient is noted in the paper on an ultrasonic viscosity measurement system (Cohen-Tenoudji et a l . ) .
Using sound emitted by the object under study is the subject of two papers. In one (Brauel et aZ.) , the nozzle of a plasma-arc cutting torch behaves as a jet-edge system producing tones, an analysis of which yields information about the quality of the torch tip. The other paper (Stearns and Kino) discusses a photoacoustic probe. Energy from an argon-ion laser beam absorbed near the surface of a solid specimen causes heating and generation of acoustic waves that are detected in the air near the sample. This photoacoustic technique permits high resolution imaging of surface topography and of variations in surface recombination velocity in a silicon wafer.
In looking over all the papers in the issue, we find that a delay line with an electronic amplifier that provides pos-the twenty-one articles come from a wide variety of oritive feedback from output to input transducer. The oscillation frequency depends on the phase velocity in the delay line. The velocity is affected by sorption of biological or chemical substances (Thompson et a l . , Martin et a l . ,  Venema et al., Vetelino et a l . , Wohltjen et a l . ) ganizations. There areeightpapersfromindustry, six from universities, and two from government laboratories. Five papers include authors from more than one type of organization, thus broadening the point of view. Clearly acoustic sensors excite more than just "academic" interest.The interest is also geographicallywidespread,as nearly one-third of the sixty-three authors reside outside the United States.
Thepapersarearrangedaccording to the measurand sensed,followingthesensorclassificationschemedescribed in the first paper of the issue (White). To provide an overview of the articles, we summarize in Table I MA, in 1951 MA, in , 1952 From1956to1962heworkedonactiveand passive microwave devices at the General Electric MicrowaveLaboratory,PaloAlto,CA.
In 1963 he joined the Electrical Engineering Department at theUniversityof California, Berkeley. His publicationsandpatentsconcernbulk-andsurface-waveultrasonicphenomena and devices, thermoelastic effects, stroboscopic scanning-electron microscopy, microwave electronics, and sensors. In addition he has a continuing interest in instructional technology and individualized instruction, and served as Chairof the interdisciplinary Graduate Group in Science and Mathematics Education at Berkeley. He coauthored the book Solar Cells: From Basics to Advanced Systems, is editor of the IEEE ElectroTechnology Review, and received a Guggenheim Fellowship in 1968 and the IEEE Cledo Brunetti award in 1986. He is a director of the recently established Berkeley Integrated Sensor Center, an NSFiindustryiuniversity cooperative research center.
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